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PREFACEI.This report is prepared under guidance contained in
Recommended Guidelines for Safety Inspection of' Dams, for
Phase I Investigations. Copies of' these guidelines may be
obtained from the Of'fice of' Chief' of Engineers, Washington,
D.C. 2031J4. The purpose of' a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human lif'e or property. The assessment of' the general
condition of' the damn ts based upon avail able data and visual
inspections. Detailed investigations, and analyses involving
topographic mapping, subsurf'ace investigations, testing, and
detailed computational evaluations are beyond the scope of' a
Phase I Investigation; however, the investigation ia intended
to identify any need for such studies.

In reviewing this report, it should be realizad that the
reported condition of' the dam is based on observations of' field
conditions at the time of' inspection along with data availableI to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of' the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if' inspected under the
normal operating environment of' the structure.

It is important to note that the condition of' a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of' the dam
will continue to represent the condition of' the dam at some
point in the f'uture. Only through continued care and
inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed
establoishend Guidealines thelysspi.a deIgn aloordac wistaedo the
hydroloicsand hyidralies anasplyses dein n accordae withaedo the
estimated "Probable Maximum Flood" f'or the region (greatest
reasonably possible storm tounof'f), or fractions thereof'. The
spillway design flood provides a measure of' relative spillway
capacity and serves as an aid in determining the need f'or more
detailed hydrologic and hydraulic studies, considering the size
of' the dam, its general condition and the downstream damage
potential.
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECOMMENDED ACTION

Name of Dam: Craft Pond Dam
NDI ID No. PA-01103
DER ID No. 64-27

Size: Small (18.7 feet high;
157 acre-feet)

Hazard
Classification: High

Owner: Robert K. and May K. Hower
Box 148 I
Lakeville, PA 18438

State Located: Pennsylvania

County Located: Wayne

Stream: Branch of Lakeville Creek

Date of
Inspection: 3 June 1981

ýBased on available records, visual inspection,
calculations, and past operational performance, Craft Pond Dam
is Judged to be unsafe, nonemergency, because the spillway
capacity is rated as seriously inadequate. The recommended
Spillway Design Flood (SDF) for the size and hazard
classification of the dam varies between 1/2 of the Probable
Maximum Flood (PMF) and the PMF. The selected SDF is the 1/2
PMF. The existing spillway will pass only about 23 percent of
the Probable Maximum Flood (PMF) before overtopping of the dam
occurs. It is Judged that the dam could not withstand the
depth and duration of overtopping that would occur for the 1/2
PMF. Failure of the dam would cause an increased hazard for
loss of life downstream.
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Overall, the dam is in good condition. The maintenance
of the dam is considered to be good; only a few minor
maintenance def'iciencies were observed. The other
deficiencies observed were low spillway walls and an
inoperable outlet works.I

The follow#ing remJ~l measures, listed in approximate
order of priority, are recommended to be undertaken by the
Owner immediately:

(1) Perform additional studies to more accurately
ascertain the spillway capacity required for Craft Pond Dam as
well as the nature and extent or measures required to provide
adequate spillway capacity. Take appropriate action as
required. If' the existing spillway is to remain, remove the
f'lashboard pins, repair scoured and cracked concrete, and
ensure that the spillway walls are suffCiciently high to
contain the spillway discharge.

(2) De, ' elop a suitable means or drawing down the
reservoir in case or an emergency. Any pipe that is placed
through the embankment should be provided with an Upstream
Closure facility.

(3) As part or the regular maintenance program, remove
the tree to the right or the spillway and f'ill the burrowing
animal holes with impervious material.

All investigations, studies, designs, and inspection or
construction should be perf'ormed by a professional engineer
experienced in the design and construction or dams. Tree
removal should also be under the guidance or a prof'essional
engineer.

In addition, the Owner should institute the following
operationiil and maintenance procedures:

(1) Develop a detailed emergeitcy operation and warning
system for Craft Pond Dam. When warnings or a major storm are
given by the National Weather Service, the Owner should
activate the emergency operation and warning system.

(2) During periods or unusually heavy rains, provide
round-the-clock surveillance or the dam.

(3) As presently required by the Commonwealth, initiate
a program or f'ormal annual inspections by a prof'essional
engineer experienced in the design and construction or dams.
Utilize the inspection results to determine if' remedial

measures are necessary.

iv
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CRAFT POND DAM

NDI ID No. PA-01103; DER ID No. 64-27

PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

SECTION 1U ___PROJE0vT INFORMATION

1.1 General.

a. Authority. The Dam Inspection Act, Public Law
92-367, authorized the Secretary of the Army, through the
Corps of Engineers, to initiate a program of inspection of
dams throughout the United States.

b. Purpose. The purpose of the inspection is to
determine if the dam cons-%A.tutes a hazard to human lire or

property. -

1.2 Description of rroJect.

a. Dam and Appurtenances. Craft Pond Dam is an
earthf ill and rockf.Lll dam with a concrete cutoff wall along
the upstream face. The dam is 18,7 feet high and its length,
Including the spillway, is 190 feet. A near-vertical concrete
wall extends along the upstream face of the dam above normal
pool elevation. The upstream slope below top of dam elevation
is unknown. The earthf ill on the downstream slope is warped.

The spillway is located near the middle of the dam.
The concrete spillway crest is 40.3 feet long and 4.2 feet
below the top of the dam. Concrete walls and a concrete apron
form a chute that extends over the embankment downstream
from the spillway crest. The concrete apron extends beyond
the toe of the dam. The concrete walls extend almost to the
toe of the dam. Dry masonry walls extend downstream from the
conc-ete walls and along the banks of the natural stream. A
timber footbridge supported by steel pipe piers extends across
the spillway about 15 feet downstream from the crest.

The outlet works, which is not functional, consists
of a corrugated metal pipe (Cý'T') protruding from the spillway
apron. The outlet works is Eappe'r'ertly permanently blocked
off.

I.I
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The various features of the dam are shown on the
photographs in Appendix C and on the plates in Appendix E. A
description of the geology is included in Appendix F.

b. Location. Craft Pond Dam is located on a Branch of'
Lakeville Creek in Paupack Township, Wayne Cjunty,
Pennsylvania. The dam is shown on USGS Quadrangle, Lakevilles
Pennsylvania, at latitude N 410 26.1' and longitude W 750
17.1'. The dam is 0.4 mile southwest of' Lakeville,,
Pennsylvania. A location map is shown on Plate E-1.

c. Size Classification. Smrall (13.7 feet high, 157
acre-feet).

d. Hazard Classification. Downstream conditions
indicate that a high hazard classification is warranted for
Craft Pond Dan, (Paragraphs 3.le and 5.1c(5)).

Lae.v Ownership. Robert K. and May K. Hower, Box 148,

f'. Purpose of Dam. Recreation.

g. Design and Construction History. The dam was
constructed circa 1892 to replace a wooden dam that was at the
site. As originally constructed, the dam was an earthfill
structure with near-vertical dry stone masonry walls on the
upstream and downstream faces. In 1928, the Commonwealth
ordered that repairs, including an increase in spillway
capacity, be made to the dam. Plans were prepared in 1928 to
repair the dam, but these repairs were never started. The
plans were modified in 1931 and repairs started the same year.
The repairs had not been completed by 1938 and may not have

L been completed by 1952, when new repairs, including another
increase in spillway capacity, were ordered by the
Commonwealth. During the period 1928 to 1952 the ownership of
the dam changed on numerous occasions. A more complete

V history is in Appendix A.

Between 1952 and 1954, new owners acquired the dam.
They retained C. E. Ferris, a civil engineer from Hamlin,I Pennsylvania, to design the repairs that were ordered by the
Commonwealth. There was some disagreement between the various
parties over the required spillway capacity. The
disagreements continued over much of 1954. The dam was
apparently modified to its present configuration in 1954 or
1955, although no plans or permit applications for the
modifications are in the files.

-2-



The present Owner acquired the dam in 1967. The

Owner rents cottages immediately downstream from the dam and
uses Cra.ft Pond for recreation.

h. Normal Operational Procedure. The reservoir pool is
maintained at the spillway crest level with excess Inflows
discharging over the spillway. The outlet works is
inoperable.

1' 1.3 Pertinent Data.

a. Drainage Area. (square miles) 3.1

b. Discharge at Damaite.. (cfs)

Max imum known flood Unknown
Outlet works at maximum pool

elevation Not Functional
Spillway capacity at maximum

pool elevation 1,075

cs Elevation. (feet above msl.)

Top of dam 1329.2
Maximum pool 1329.2
Normal pool (spillway crest) 1325.0
Upstream invert outlet works Unknown
Downstream invert outlet works 1319.41
Streambel at toe of dam 1310.5

d. Reservoir Length. (miles)

Normal pool 0.36
Maximum pool 0.441

et Storage. (acre-feet)

Normal pool 77
Maximum pool 157

f. Reservoir Surface.

Normal pool 16

Maximum pool 22

_ -3-



g. Dam.

Type Earthfill
and rock-fill

Length (feet) 190, in-
cluding
spillway

Height (feet) 18.7

Top Width (feet) Varies, 21
feet min.

Side Slopes
Upstream Near-

vertical
above
normal pool;
Unknown be-
low normalpool

Downstr3am Varies, IV
on 3H or
flatter

Zoning Earthfill and
rockfill;
rockfill is
dry stone
masonry of
original

* structure

Cutoff Concrete
wall on
upstream
face of dam

Grout Curtain None

h. Diversion and Regulating Tunnel None

i. Spillway.

Type Concrete Wei.

Length of Weir (feet) 40.3

Crest Elevation (feet above msl.) 1325.0

Upstream Channel Reservoir

K-4--



1. Spillway. (Continued)

Downstream Channel Concrete
apron
extending
beyond toe
of dam

J. �egulating Outlets Corrugated
metal pipe
estimated to
be 15-inch to
24-inch
diameter;
Outlet works
is not
operational

4
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SECTION 2

ENGINEERING DATA

2.1 Design.

a. Data Available. There is no design information for
Craft Pond Dam. The only information in the files is a sketch,
dated 1931, for modifications that were possibly never
completed. No design calculations are available.

b. Design Features. The project is described in
Paragraph 1.2a. The various features of the dam are shown on
the photographs in Appendix C and on Plate E-2 in Appendix E.

information to assess the design of the dam.

2.2 Construction.

a. Data Available. There is very little information
concerning the original construction of the dam and subsequent
modifications to it.

b. Construction Considerations. There are insufficient
data to assess the construction of the dam.J

2.3 Operation. There are no formal records of operation.
Records of inspections performed by the Commonwealth are
available for the period from 1917 to 1965. A summary of the
inspection reports is included in Appendix A. The records
indicate that the dam was overtopped during the flood of May
1942.

2.4 Evaluation.

a. Availability. Available data were provided by the
Bureau of Dams and Waterway Management, Department of

*Environmental Resources, Commonwealth of Pennsylvania (PennDER).
The Owner was available for information during the visual
inspection.

b. Adequacy. The type and amount of available design and
other engineering data are very limited. The assessment of the
dam is based on the combination of available data, visual
inspection, performance history, hydrologic and hydraulic
assumptions, and calculations developed for this report.

ce Validity. There is no reason to question the validity

of the available data.

-6-



SECTION3

VISUAL INSPECTION

3.1 Findings.

a. General. The overall appearance of the dam and
appurtenant structures is good. Noteworthy observations are
described in the following paragraphs. The complete visual

L inspection checklist and sketch of the dam are presented in
T ~Appendix B. A profile of the top of the damr is included in

Appendix D. Datum for the survey performed for this inspection
was at the main spillway crest, Elevation 1325.0, as shown on
USGS mapping. On the day of the inspection, the reservoir pool
was at the level of the spillway crest.

b. Embankment. The embankment is in good condition.
The grass covering the embankment is well maintained. There is
one mature tree growing on the embankment to the right of theI
spillway (Photograph D). Two other mature trees are growing at
the left abutment (Photograph F). As noted on Exhibit B-1,
three burrowing animal holes were observed on the embankment.
The Owner reported that two of these holes were dug out to
remove snakes and never completely backfil7.ed. There are
several shrinkage cracks on the upstream c'mncrete facing. Most
of these cracks are repaired with mor~tar. There is a footing
along the upstream concrete face that is sheared off at some
locations (Photograph F). No seepage was observed at the dam.

c. Appurtenant Structures. The spillway is in generally
good condition. Flashboard pins extend along the spillway
crest. The Owner stated that flashboards were not used. There
is some cracking and scour on the spillway aproL1V (Photograph A). The Owner reported that he usually employs a
mason every two years to repair the spillway concrete. TheItimber footbridge across the spillway is in good condition.
The upstream end of the dry stone masonry spillway walls are
low. The top of the left wall is 1.0 foot above the spillway
apron. The top of the right wall is 2.0 feet above the apron.

The only evidence of an outlet works is a OMP that
protrudes from the concrete spillway apron (Photographs A
and B). The Cvmner stated that he was unaware of any additional
appurtenances associated with the outlet works. None were
evident.

d. Reservoir Area. The watershed is mostly wooded with
only minor rural development. Some of the watershed is meadow
and some is swamp. As noted in Appendix D, there are two dams
in the watershed.

_ _ _ _ -7-



e. Downstream Conditions. As noted on Plate E-2, there
are two dwellings immediately downstream from the dam. One of
these dwellings is the Owner's residence. From the dam, the
stream extends for 0.5 mile to PA Route 590. The stream passesi i under PA Route 590 v•s an 18-foot wide by 8-foot high bridge.
Just upstream of th. bridge is the community of Lakeville.
There are 10 dwellings here that could be flooded by a failure
of the dam.

Downstream from PA Route 590, the stream extends for
0.8 mile to Lake Wallenpaupack. There are no dwellings along
this reach. It was judged that, if the dam were to fail, at
least 20 lives might be lost. Accordingly, a high hazardclassification has been assigned to Craft Pond Dam.

-8-



SECTION 4i

______________ OPERATIONAL PROCEDURES

4I.1 Procedure. The reservoir is normally maintained at the
level Df the spillway crest with excess inflows discharging
over the spillway.

~4.2 Maintenance of Dam. There are no established procedures
for maintenance of the dam. Maintenance work has generally
been performed on an unscheduled basis. Altholigh the dam ia
checked daily by the Owner, no formal reports are maintained.

41.3 Maintenance of Operating Facilities. There are no
operating facilities to maintain.

14.4I Warning Systems in Effect. There is no emergency
operation and warning system for the dam.

41.5 Evaluation of Operational Adequacy. Although the
maintenance procedures are informal, the maintenance of the dam
is generally good. The minor maintenance deficiencies noted inI Section 3 are believed to be caused by unfamiliarity with dam
maintenance requirements rather than with poor maintenance
scheduling. The daily inspection program is good, but formal
annual inspections by an experienced professional engineer are
necessary to detect hazardous conditions before they might
threaten the dam. An emergency operation and warning system is
necessary to reduce the risk of dam failure should adverse
conditions develop and to prevent loss of life should the dam
fail.

-9-



SECTION 5

HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.j

a. Design Data. There are no hydrologic or hydraulic
design calculations available for CL'aft Pond Dam.

b. Experience Data. The records indicate that the dam
was overtopped during the flood of May 1942. There is
insufficient data to estimate the flow during this storm. It
is not known if the dam was damaged during the overtopping.
The Owner reported that the pool rose to 27 inches above
spillway crest during Tropical Storm Agnes in June 1972.

co Visual Observations.

(1) General. The visual inspection of Craft Pond
Dam, which is described in Section 3, resulted in a number of
observations relevant to hydrology and hydraulics.

(2) Embankment. No deficiencies relevant to
hydrology or hydraulics were observed at the embankment. The
spillway capacity was determined using the existing top
elevations on the embankment. The profile is shown in
Appendix D.

(3) Appurtenant Structures. Flashboard pins are

undesirable on the spillway crest because they have the
potential to collect debris. The low dry stone masonry walls
at each side of the spillway could be overtopped by spillway
discharge when the reservoir is near top of dam.

Since the outlet works ii not operational, there
are no means at present of drawing down the pool in case of
emergency.

(4I) Reservoir Area. No conditions in the reservoir
area were observed that might present a hazard to the dam.
There are two dams in the watershed. Janoske Dam is small, and
it is judged that it would have neither any significant effect
on the hydrology nor present any hazard to Craft Pond Dam. A
Phase I National Dam Inspection Report has previously been
prepared for the other dam, Lake Ellyn Dam, which is a small,
high hazard dam with a seriously inadequate spillway capacity.
In the Phase I Report for Lake Ellyn Dam, it was determined
that a failure of Lake Ellyn Dam would cause the overtopping of

Craft Pond Dam.

-10-



(5) Downstream Condaitions. A failure of Craft Pond
Dam would cause flooding and probable loss of life in the
community of Lakeville. During large floods a few of the
dwellings might be flooded by backwater from the PA Route 590
bridge, but a failure of the dam would flood additional
dwellings and increase the depth of flooding at others. A high
hazard classification is warranted for Craft Pond Dam.

d. Overtopping Potential.

(1) Spillway Design Flood. According to theI

criteria established by the Office of the Chief of Engineers
(OCE), the Spillway Design Flood (SDF) for the size (small) and
hazard potential (high) of Craft Pond Dam is between one-half
of the Probable Maximum Flood (PMF) and the PMF. Since the dam
and reservoir are on the low end of the small size category,
the 1/2 PMF was selected as the SDF. The watershed and
reservoir were modeled with the U.S. Army Corps of Engineers'
HEC-1DB computer program. A description of thl:; computer
program is included in Appendix D. The assessment of the
hydrology and hydraulics is based on existing conditions, and
the effects of future development are not considered.

(2) Summary of Results. Pertinent results are
tabulated at the end of Appendix D. The analysis reveals that,
Craft Pond Dam can pass about 23 percent of the PNF before
overtopping of the dam occurs. During the 1/2 PMF, the dam
would be overtopped by 1.9 feet for 6.3 hours. This would
cause f ailure of the dam.

(3) Spillway Adequacy. The criteria used to
L evaluate the spillway adequacy of a dam are described in

Appendix D. Since the dam cannot pa~ss the 1/2 PMF, which is
the SDF, a further analysis was performed. Craf't Pond Dam was
assumed to fail during the 35 percent PMF. The assumptions
used to model the failure are in Appendix D. The resulting
outflows were routed downstream to Lakeville. The results
indicate that a failure of Craft Pond Dam would increase theIflow depth by 3.9 feet above the flow depth that would occur if
the dam did not fail. A typical section at Lakeville is in
Appendix D. There is an increased hazard to loss of life. The
spillway capacity is rated as seriously inadequate.

It should be noted that Lake Ellyn Dam, which is
upstream from Craft Pond Dam, can pass only about 10 percent of
the PMF.



SECTION6

STRUCTURAL STABILITY

6.1 Evaluation ot Structural Stability.j

a. Visual Observations.4

(1) General. The visual inspection of Craft Pond

Dam, which is described in Section 3, resulted in a number of
observations relevant to structural stability. These
observations are evaluated herein for the various features.

system) at~ Embankment. Burrowing animal holes and the root
sysem f teescancreteseepage paths through the

embankment. Because of the contiguration of the embankment,
only the tree to the right or the spillway and the burrowing
animal holes are deemed to be or any hazard. Although no
seepage was observed at the dam, it could have been flowing
tram beneath the dry stone masonry walls and been obscured by
the spillway discharge. The shrinkage cracks on the upstream
concrete tace are at no concern. The tooting along this face
was apparently constructed tar a means at access. It does not
appear to have any structural significance and its condition is
not ot concern.

(3) Appurtenant Structures. The conditions at the
spillway indicate minor repairs will soon be necessary. The
Owner plans to have the repairs accomplished this summer.

b. Design and Construction Data. No stability
calculations tar the dam are available. The dry masonry taces
at the original embankment are now just rocktill zones within
the embankment. Although the extent at the upstream concrete
tacing is uncertain, the records indicate that the tacing to
the lett at the spillway was extended down to a good
toundation.

c. Operating Records. There are no operating records
maintained tar Craft Pond Dam and Reservoir. The operating
procedures followed by the Owner do not indicate cause far
concern relative to the structural integrity at the dam. There
is no record ot any stability problems at the dam.

d. Post-construction Changes. The moditications listed
previously have been assessed with the dam.

-12-



e. Seismic Stability. Craft Pond Dam is locatel in
Seismic Zone 1 where earthquake loadings are not considered to
be signif'icant for small dams with no readily apparent
stability problems. Since no readily apparent stability
problems were observed, the seismic stability of' the dam is
considered to be adequate.



SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND

PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment.
a. Safety.

(a) Based on criteria established for these studies,
Craft Pond Dam is Judged to be in good condition. The

recommended Spillway Design Flood (SDF) fcr the size and hazard
classification of the dam varies between the 1/2 PMF and the
PMF. The selected SDF is the 1/2 PMF. The existing spillway
will pass about 23 percent of the PIF befor," overtopping of the
dam occurs. Failure of the dam because of overtopping would
cause an increased hazard to loss of life. The dam is
considered to be unsafe, nonemargency, because the spillway
capacity is seriously inadequate.

(2) Several deficiencies were observed. All of the
maintenance deficiencies are considered to be minor.

(3) A summary of the features and observed
deficiencies is as follows:

Feature O.served Deficiency
Embankment Burrowing animal

hole; tree on
embarskment.

Spillway Scoup and cracking of
concrete; low
spillway walls.

Outlet Works Inoperable.

b. Adequacy of Information. The information available
is such that an assessment of the condition of the dam can be

r inferred fr)m. the combination of available data, visualinspection, past performance, and computations performed as
! part of this study.

c. Urgency. The recommendations in Paragraph 7.2 should

be implemented immediately.

d. Necessity for Further Investigations. In order to
accomplish some of the remedial measures outlined in Paragraph
T.2, further investigations by the Owner will be required.



7.2 Recommendations and Remedial Measures.

a,. The following remedial measures, listed in
approximate order of priority, are recommended to be undertaken
by the Owner immediately.

(1) Perform additional studies to more accurately
ascertain the spillway capacity required for Craft Pond Dam as
well as the nature and extent of measures required to provide
adequate spillway capacity. Take appropriate action as
required. If the existing spillway is to "'emain, remove the
flashboard pins, repair scoured an~d crackedi concrete, and
ensure that the spillway walls are sufficiently high to contain

the2 spivewop a suitable means of drawing down the

resrvor tn as ofanemergency. Any pipe that is placed
through the embankment should be provided with an upstream
closure facility.

(3) As part of the regular maintenance program,
remove the tree to the right of the spil.lway and fill the
burrowing animal holes with impervious material.

All investigations, studies, designs, and
inspection of construction should be performed by a
professional engineer experienced in the design and
construction of dams. Tree removali should also be under the
guidance of a professional engineer.

b. In addition, the Owner should institute the following
operational and maintenance procedures:

(1) Develop a detailed emergency operation and
warning system for Craft Pond Dam. When warnings of a majorr storm are given by the National Weather Service, the Owner
should activate the emergency operation and warning system.

(2) During periods of unusually heavy rains, provide

round-the-clock surveillance of the dam.

(3) As presently required by the Commonwealth,
initiate a program of formal annual inspections by a
professional engineer experienced in the design and
construction of dams. Utilize the inspection results to
determine if remedial measures are necessary.
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APPENDIX D

HYDROLOGY AND HYDRAULICS

Spillway Capacity Rating:

In the recommended Guidelines for Safety Inspection
of Dams, the Department of the Army, Office of the Chief
of Engineers (OCE), established criteria for rating the
capacity of spillways. The recommended Spillway Design
Flood (SDF) for the size (small, intermediate, or large)
and hazard potential (low, significant, or high) class-
ification of a dam is selected in accordance with the
criteria. The SDF for those dams in the high hazard
category varies between one-half of the Probable Maximum
Flood (PMF) and the PMF. If the dam and spillway are
not capable of passing the SDF without overtopping

failure, the spillway capacity is rated as inadequate.
If the dam and spillway are capable of passing one-half
of the PMF without overtopping failure, or if the dam is
not in the high hazard category, the spillway capacity
is not rated as seriously inadequate. A spillway ]
capacity is rated as seriously inadequate if all of the
following conditions exist:

(a) There is a high hazard to loss of life from
large flows downstream of the dam.

(b) Dam failure resulting from overtopping would
significantly increase the hazard to loss of life down-
stream from the dam from that which would exist just
before overtopping failure.

(c) The dam and spillway are not capable of
passing one-half of the PMF without overtopping
failure.

Description of Model:

If the Owner has not developed a PMF for the dam,
the watershed is modeled with the HEC-1DB computer
program, which was developed by the U.S. Army Corps of
Engineers. The HEC-1DB computer program calculates a
PMF runoff hydrograph (and percentages thereof) and
routes the flows through both reservoirs and stream
sections. In addition, it has the capability to
simulate an overtopping dam failure. By modifying the
rainfall criteria, it is also possible to model the 100-
year flood with the program.

D-1



APPENDIX D

Q-5AW/ARC River Basin
Name of Stream: SAdci g1 LAr &\VIL9 asL4.
Name of Dam: .... C ,
NDI ID No.: -
DER ID No.: 64-.7

Latitude: Z6. Longitude: N 75017.ji
Top of Dam Elevation: 12,2971,
Streambed Elevation: io.r_ Height of Dam: /94-7 ft
Reservoir Storage at Top of am Elevation: /"a acre-ft
Size Category: ,•/A ,4..
Hazard Category: W/&/_/ '_, _, _(see Section 5)
Spillway Design Flood: //z R14p 7o P- - Z/_5A 6/Z ~•_

UPSTREAM DAMS

Distance Storage
from at top of

Dam Height Dam ElevationName (miles) (ft) (acre-ft) Remarks

DOWNSTREAM DAMS
2 14,600 AT

D-2
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__________ River Basin
Name of Stream: --AE C .A
Name of Dam: C- Pi 1)

DETERMINATION:OF RIF RAINFALL & UNTT HYDOGA
UNIT HYDROGRAPH DATA:

Drainage
Sub- Area Op Ct L La L' Tp Map Plate
area (square miles miles miles hours Area

miles) (1 (2) (3) (4) (5) (6) (7) (8)

-4-- Z4 A4.5 IA Z /./7 I.4, - A
A-4 .& &l44 I.4 01 ,Z., . 1./" - /

Total -, - (i Sketch on She 5-7)
(1) & (2): Snyder Unit Hydrograph coefficients supplied by

Baltimore District, Corps of Engineers on maps and
plates referenced in (7) & (8)

The following are measured from the outlet of the subarea:
(3): Length of main watercourse extended to divide
(4): Length of main watercourse to the centroid
The following is measured from the upstream end of the
reservoir at normal pool:
"(5): Length of main watercourse extended to divide
(6): Tp-Ct x (L x Lca) 0.3, except where the centroid of
the subarea i ocated in the reservoir. Then
Tp-Ct x (L')

Initial flow is assumed at 1.5 cfs/sq. mile
Computer Data: QRCSN - -0.05 (5% of peak flow)

RTIOR - 2.0
RAINFALL DATA:

PMF Rainfall Index- z1 a in., 24 hr., 200 sq. mile
Hydromet. 40 Hydromet. 33

(Susquehanna Basin) (Other Basins)
Zone: N/A ._
Geographic Adjustment

Factor: 1.0
Revised Index

Rainfall: z J____-
RAINFALL DISTRIBUTION (percent)

Time Percent
6 hours s__I

12 hours IZ3
24 hours MA
48 hours
72 hours
96 hours _

D-3
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Data for Dam at Outlet of Subarea._/(See sketch on Sheet D-4)

SName of Dam: 4ZA99 &,4Q 'AM

STORAGE DATA: rgc roz~ow,4 oA-r wAs 7-Ad F4 714,g

Storage
Area million

Elevation (acres) gals acre-ft Remarks

/4z 71 o -ELEVO* 0 0 0
/14,7.o -ELEV1 .54 -Al 4/ /Z_& I IaosiAe.

* ELEVO - ELEV1 (3SI/AI) Pe n**Planimetered contour

SReservoir Area at Normal Pool is 7 percent of subareawatershed.

•.BREACH DATA: e-E-m0/ AAIA4.Y1,51. AJO-" P,04 --1AM

See Appendix B for sections and existing profile of the dam.

Soil Type from Visual Inspection:

Maximum Permijsible Velocity (Plate 28, EM 1110-2-1601) fps
(from Q - CLHW/z - VGA and depth - (2/3) x H) & A - L'depth

HMAX - (4/9 V2 /C 2 ) - ft., C Top of Dam El.-

HMAX + Top of Dam El. - - FAILEL
(Above is elevation at which failure would start)

Dam Breach Data:

BRWID - ft (width of bottom of breach)
Z = (side slopes of breach)

ELBM - (bottom of breach elevation, minimum of
zero stora e elevation)

WSEL- (normal pool elevation)
T FAIL- mins - hrs (time for breach to

develop)



Data for Dam at Outlet of Subarea. -1

Name of Dam: 1-6 az8A I4 P4Ei n

SPILLWAY DATA Existing Designr~ 4A" 4 Conditions Conditions

Top of Dam Elevation /445,7 (A/A)
Spillway Crest Elevation /414.o14
Spillway Head Available (ft) /47
Type Spillway 64Aee . SeAD-•C~S7Lw ,/6 1
"C" Value - Spillway 7_
Crest Length - Spillway (ft) /-15./
Spillway Peak Discharge (cfs) __

Auxiliary Spillway Crest Elev.
Auxiliary Spill. Head Avail. 'tft)
Type Auxiliary Spillway
"C" Value - Auxiliary Spill. (ft)
Crest Length - Auxil. Spill. (ft) _

Auxiliary Spillway
Peak Discharge (cfs)

Combined Spillway Discharge (cfs) _

Spillway Rating Curve: 2::= A.4/-• >

Q Auxiliary
Elevation Q Spillway (cfs) Spillway (cfs) Combined (cfs)

OUTLET WORKS RATING: Outlet 1 Outlet 2 Outlet 3

Invert of Outlet ,'O" AP/./•.
Invert of Inlet
Type
Diameter (ft) = D
Length (ft) = L
Area (sq. ft) = A
N
K Entrance _

K Exit __
K Friction=29.1N2L/RN/3 _

Sum of K _

(1/K) 0.5 = C
Maximum Head (ft) = HM __

Q = CA 2g(HM)(cfs)
Q Combined (cfs)



iI

Data for Dam at Outlet of Subarea_ L- (See sketch on Sheet D-4)

IName of Dam: CP , F 7 o rQ

STORAGE DATA:

Storage
Area million

Elevation (acres) gals acre-ft Remarks

IiO.~ -ELEVO* 0 0 0 PLATE -.
as.0 -ELEV1 16 -Al 7Z 7-Sl ;• •.-

13%__,__4.2.. 926 . ___- __oP Q

* E~ya ELIJyi (36 1 Y1.)

** Planimetered contour at least 10 feet above top of dam

Reservoir Area at Normal Pool is / percent of subarea
watershed.

BREACH DATA :+

t +See Appendix B for sections and existing profile of the dam.
No So'i. axeap4 TOP-56i'. v1'iJ',W

Soil Type from Visual Inspection: se" C14ZS C , ,i

Maximum Permissible Velocity (Plate 28, EM 1110-2-1601) fps

(from Q - 2.- VGA and depth- (2/3) x H) & A - Ldept

HMAX - (4/9 V2 /C 2 ) - -ft., C - 3__Top of Dam El.- ____•_.,..

HMAX + Top of Dam El.- 32- FAILEL
(Above is elevation at which failure would start)

Dam Breach Data:

BRWID - i ft (width of bottom of breach)
Z- (side slopes of breach)

ELBM -- _________ (bottom of breach elevation, minimum of
zero storage elevation)

WSEL- /i2'.O (normal pool elevation)
T FAIL- __ mins - _ J.1 hrs (time for breach to

develop)

,- 7 ... . ._ • • + ••••.. .. ..+ .. .• + , • +, •



Data for Dam at Outlet of Subarea A-Z

Name of Dam: R .A r-

SPILLWAY DATA: Existing Design
Conditions Conditions

Top of Dam Elevation ____________

Spillway Crest Elevation 642S._ nDA•A •-
Spillway Head Available (ft) Y._ _ ____Ac_,C

Type Spillway u< i• r ,,.-
"C" Value - Spillway 2._
Crest Length - Spillway (ft)
Spillway Peak Discharge (cfs)* _____-
Auxiliary Spillway Crest Elev.

Auxiliary Spill. Head Avail. (ft)
Type Auxiliary Spillway
"C" Value - Auxiliary Spill. (ft)
Crest Length - Auxil. Spill. (ft)
Auxiliary Spillway

Peak Discharge (cfs)
Combined Spillway Discharge (cfs) /075"-_

* Q V- .j'
Spillway Rating Curve: I4 r Qs co

Q Auxiliary
Elevation Q Spillway (cfs) Spillway (cfs) Combined (cfs)

OUTLET WORKS RATING: Outlet 1 Outlet 2 Outlet 3

Invert of Outlet A/, , ______

Invert of Inlet
Type
Diameter (ft) = D
Length (ft) = L
Area (sq. ft) = A
N
K Entrance
K Exit
K Friction=29.1N2L/R4/3
Sum of K
(I/K) 0.5 = c
Maximum Head ft) = HM
Q = CA 2g(HM)(cfs)
Q Combined (cfs)
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1. LIMITS OF DOWNSTREAM FLOODING
<''I ARE ESTIMATES BASED ON VISUAL I

OBSERVATIONS.
2. CIRCLED NUMBERS INDICATE

STATIONS USED IN COMPUTER
- ANALYSIS.

3. THIS MAP SHOULD NOT BE USED
IN CONNECTION WITH THE

'LKEEMERGENCY OPERATION AND
"K ELLYN DAM .,/WARNING PLAN.

".-JANOSKE DAM

7<.J. K'BRANCH OF
LAKEVILLE CREEK

CRAf T POD DAM

PA ~i~

DAMAGE CENTFIR
1O DWELLINGS

OOWNTREA M~MM ITOF .AT LAK.EV+LLE
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APPENDIX F

GEOLOGY

Craft Pond Dam is located in Wayne County within the
Appalachian Plateau Physiographic Province. The most
pronounced topographic feature in the area is Camelback
Mountain, which is part of the Pocono Plateau Escarpment. The
escarpment has a well defined, southwestward trend from
Camelback Mountain, but it is irregular between Camelback
of the escarpment drain directly to the Delaware River, while

those to the west drain to the Lehigh River.

The Pocono Plateau Section lies to the west of the
escarpment. This area is relatively flat, with local relief
seldom exceeding 100 feet. The topography has been greatly
influenced by continental glaciation. Many features were
created by deposition of glacial materials. The entire plateau *1
lacks well-developed drainage.

East of the escarpment is the Glaciated Low Plateaus
Section of the province. This area is characterized by
preglacial erosional topography with locally-thick glacial
deposits. Local relief is generally 100 to 300 feet.

Bedrock units of the sections described above are the
lithified sediments of offshore marine, marginal marine,
deltaic environments, and fluvial environments associated with
the Devonian Period. These units include siltstones of the
Mahantango Formation, siltstones and shales of the Trimmers

Rock Formation, and seven mapped members of the Catskill
Formation. These members include sandstones, siltstones, and
shales of the Towamensing Member; sandstone, siltstone and
shale of the Walcksville Member; sandstones, siltstones and
shale of the Beaverdam Run Member; sandstone and shale in the
Long Run Member; sandstones and conglomerates in the Packerton
Member; sandstones and some conglomerates in the Poplar Gap
Member; and sandstones and conglomerates in the Duncannon
Member.

Craft Pond Dam is underlain by the Catskill Formation.
The Catskill Formation is predominantly red to brownish gray
shales and sandstone with interbedded siltstones and
conglomerates. Sandstones present are thickbedded, fine-to
coarse-grained and exhibit very low primary porosity due to a
clay and silica matrix. Effective porosity results from
fractures and parting planes.

F-i



The rocks are well indurated and generally are not
susceptible to slope failure; however, the presence of
well-developed bedding and joint planes will result in some
rockfall from vertical and high-angle cut slopes. Bedrock is

[ I entirely overlain by glacial till of Late Wisconsin Age. This
K till is an unsorted mixture of clay, silt, sand, and gravel.

It is moderately cohesive and is generally derived locally from
the sandstones of the Catskill Formation. Thickness of the
till varies from 5 to 75 feet.

Foundation conditions at the dam are not known.
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